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Abstract not available for JP2002523634T 
Abstract of corresponding document: US6063705 
A method is provided for forming a film of ruthenium or 
ruthenium oxide on the surface of a substrate by 
employing the techniques of chemical vapor deposition 
to decompose precursors of ruthenium having the 
fomnula: LyRuXz where L is a neutral or monoanionic 
ligand selected from the group consisting essentially of 
linear hydrocarbyls, branched hydrocarbyls, cyclic 
hydrocarbyls, cyclic alkenes, dienes, cyclic dienes, 
trienes, cyclic trienes, bicyclic alkenes, bicyclic dienes, 
bicyclic trienes, tricyclic alkenes, tricyclic dienes, 
tricyclic trienes; fluorlnated derivatives thereof; 
derivatives thereof add'ittonally containing heteroatoms 
such as a halide, SI, S. Se, P, As, N or O; and 
combinations thereof; where X Is a pi-bonding ligand 
selected from the group consisting of CO, NO, CN, OS, 
nitriles, isonitriles, trialkylphosphines, 
triaikylphosphites, trialkylamines, and isocyanide, and 
where subscripts y and z have a value of from one (1) 
to three (3); or LI Ru(C0)4 where L is a neutral or 
monoanionic ligand selected from the group including 
linear hydrocarbyls, branched hydrocarbyls, cyclic 
hydrocarbyls, cyclic alkenes, dienes, cyclic dienes, 
trienes, cyclic trienes, bicyclic dienes, and bicyclic 
trienes. 
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[ i|# m * O «S H 1 

-SiJS^x>. -|iliCh'Jx>, =.m^7 )V ^ > ^ =5!l^i?x>, =SS^ 
Si. S, Se. P, As, N, SfettO) *S&tC#tyMIBiBffi?®glSfl£, 

(b) yttl~30Stt-CfeD, 

(c) xtt. CO, NO, ON, cs, ;ih'j;i/, -fyxhu;w, hUT;i^4^ 
(d) ztti~3ro»:«-c*s 
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C^*« 6 ] 

[«*3B 7 ] 
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7-~0 J^-^ $> ^^^^ I t-f2 <o J* . 

c n * « 9 ] tr 13 m m mn<t'^'^-> o y 5^ x > h u :ti )i ^ =. )v )v t- 

im^mi 1] MIBfb^l««fS$l5tt. RuO, »lie*^«$-&5fcJ6»tK 

^r>, -ss:>?x>, -sa:hux>, =^s;T;i'ir>, hm^>?x>, H«a: 

Si, S, Se. P, As, N, *fcttO) ^$^tC-&tJWgBiE4i^©^^{i:, 

( b ) X , CO, NO, c N , c s , X h u , y X h u ;i' , h ^} 7 



(4) ^^$^2 0 0 2- 5 2 3 6 34 

8] m mit^mm mm \t - ji' \f 'y * - )vit^m^ $> ^ n * 

ft o . 
© ft . 

[f»*3B2 4] m?imit:»:^ittwtm'^mit'^<&^^tsm^m2 2 ^zmm<o 

W IB ft , -ft li3ta?BSffltiT, SCL, Ru (CO) 4 (DfflffiijS^fc^!^* 

)V , m t H D * ;i/ f . 3» T ;p y > . x > , s s: x > . h u x > , ^ s: 
hUX>, -S3C>?X>. :feJ:tJC-3K^hUx>*-&tJSf*>f,S*5$n«>*14^ 

tz\t'^ y 7x:t>(©Efic^-e**:&ft. 

[fS*3H2 6] ttlEWK«5M{k'&ifett?Kft:TfeSfll*«2 5{ClB®©:&ft 

o 

[f»*5S2 7] |{tfBS1gtt¥*fl^^'x-/\-e3&SSi!^^2 5tclB«fe©:^ft 

e 

m 2 5tciB«o:&ft. 

[ffis*3S2 9] wifRit^mn&mitu - )v 'y 7f - )\^it^mmx $> 

m2 5{csa«o;&ft. 
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o ft . 

[li»*3S3 2] WiBWffi'feS<k^«3ttKm£S^tr^tJ«l*«2 SCIBiE 
© >^ ft . 

jt:3!f7.©#«ETl?ff*3n-Sffli*«25lCi2«0:&ft. 

[f9*«3 5] «tiEg[fl:^?Xtt»Sg-&#^k^i»S-&tyW*«3 3 »c8B«cd 



L . it ® t H p ;^ ;nf ;w , ^j- ft m t H a ;p t* , ss t H p * ;n; , 18 ^ 

JgiC5?X>, -SgSChUx>, HSISCT;i/y>, =S8^i?x>, =SS:hUX> 
. MfBSHfiC^O^^ysgft^^^:, 'NT^PiS^Ctaj^^, ;\u f y itm . Si, S 
, Se, P, As, N, Sfc«0) *;Sf>(C^tJStflfiiE^^^OR»^^^, 43^:0^^ 

y«l~3O^ttT-$)0, 

X « , CO, NO, c N , c s , X h u -lu , -f V X h u Ji' , h u T ;i' ;i' jJ^ :^ 7 



(6) ^^S2 0 0 2-5 2 3 6 3 

ztti~3©ia:<i'e&s 

e 

[fit*^3 81 MI25j£:^Jilifffi»r«lj*$n«i!*«3 6 iriBicO:*^. 

■r-5lS*^6.C#trffl}*:fl3 6{CfB«0:&fe. 

Cai*«4 0] trS2t(rffi!iaKfl:^«ittBfe«Sr*6tc-&tr«*«3 6iria« 
o j& ft . 

[lt*3H4 3] #)ffi®Efk:tfx«®s^^W-ft^#)£#trf»*3S4 i frfBfg® 

^L, Rux. (omwLi&mit'^m ^ mm-ri> urn h . 
r -5 X s t , 

L tt . it ^ t H p * ;nf , ^j- m t H o ;u t* ;u . S ^ t K n a ;i/ b* ;p . « 
^^-:?x>, -as:hux>, =giiCT;i/er>, =iss;5?x>, Hsss:hux> 

, Se, P, As, N, SfcttO) <£$&C-&tJWiaEfi:^©^«#:, :fej;yt^ 
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X tt , CO, NO. c N , c s , h >j . 'f V - h >j ;i/ . h ^) r )Viisi7.y 
^ > . h ij T * ;u X 7 T -f h , h u T ;i/ =^ T 5 > , v 7 ^ H > * J: 

o 

[®*«4 6] ffitl2Kl£:S«l^ffitC«l«P$n-5«l*^44CI3«©:&^. 

•r-5ies$&»-^tyi**«4 4t:i2«©::&fe. 

-5ca:€:$ ei::#tr^*«4 4 cis«©:;&fe. 

[f»5lJ^5 0] tfFfHgE{t:^rxtt^^^-&trfi»*3S4 9(clSico:^te. 

[ » « « 5 1 ] tr E K'fb:tf;^«®ss^'&*'fb^ti&^tf»*^4 stcte^cD 

SL, Ru (CO) , ®tif^fe«{b^!^*ti#fr^xai:. 
L « . iS m t H n ;Hf ;u , m b h* n * ;nf -'U , ]R k H a * ;nf ;i' , SR ^ 
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o :S . 
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5 2 3 6 3 4 



t 0 0 0 1 ] 

Mm.^^\zm^ ^ ^ 

[ 0 0 0 2 ] 



it^m^ ( rcvDj ) asfflviT*« (.m^ii^ ->ij3>>:7i — A) ssv^ 
\t :l - /\ ft \t m ^ m ^ ^ — \z & ^ m <D m s M ^ BiW <D ± \z « n n m 

i'. ^JS^k-^^j, a&-5.VitS-etibCDM-&!^36^^^tsn — ■5^^' > if ij^ ± iz m ^ 
n s . 

[ 0 0 0 3 ] 

:7 * -TJl^^M^aFdijCJ^ t $ n-S. 5lllf (evaporation ) S IS * J: X A 

[ 0 0 0 4 ] 

5^>, ->U3>, ^^^'^'^ ^litm^ Wt^tir^ feJ:r/T>'U5::2':7A) 



(10) ^^£2 0 0 2-5 2 3 6 3 

[ 0 0 0 5 ] 

mmti'X . ;px-':7A*j:tK-®E<k;i'5^-"i'A (ruo. ) i&t#tc±<®LT 

■e»SClt*«S36^?*T.TV»S.M. L. Greenf). J. Electroch 
em. Soc.. 132, 2677 (1985), 
[ 0 0 0 6 ] 

m tf. )u ^ ~ 17 ^ til mm n ^ m rz ^ m <D c Y D & fi^ m ^ nx i> i)^ , sfc 
\ti^^ iRtbx A»mm f^\zmm -iE nx ^ . z. (D ^ ^ 13.:^ m<o 

43±ythUX (7-fe5^;i/7-feh^-h) -iPx-'^Att^fc, J. El ec t 
rochem. Soc. , 132, 2677 (1985) »C*^iTM. Gree 

n '=,\z^K)jv'r-'yi=^^^^R uo. ^^x<DcyDmm<^ntvxit^-^rLrz 

[ 0 0 0 7 ] 

198l¥2^10 B'^ fTCDCrosbye>C#-^$nfe*Hit#i*ll4, 2 5 
0, 2 10^«, ;l'7^:::'i7Al¥8gCVDf'*3JtS,Jl'7=-:i^'^Al, 3 >it-^ 
m («3j^ti, hUX (7-k5^;i/7-feh^-— h) }V 7- ~ ^ ^XS y y m itm 



(11) ^^S2 0 0 2-5 2 3 6 3 

mi^) (Dmm ^m^-r ^ , z. <Dy y mitm^i^it, 2oo*c6A±tcinii^Lfcii-& 
yF + ^f3i$s'&it<o-/ttb\z, m — ^^^ifiM v z. t ifim^ ^ nx ^ . tmrn^s. 

[ 0 0 0 8 ] 

Crosby«FffT?tt, )V r - J* C V D m (O m R t X (O . }V7- — '0I^ 
fs )\^ if^ — )\' n ^) K*5J;y^'<>^ (hU7;P:tP7jT;^7'r>);i''5^ — 'J'Aroffiffl 

[ 0 0 0 9 ] 

1 99 4^1 2 n 1 3B5!fT©McCormi c ke>{C##Snfe*H4ffFm 

5, 3 7 2, 8 4 9^tt, ©c. )\^j- — -0K. ^^zf^7.s.oA<Dmm^mmm!^ 

7c fs^ m X (D ^^f^^(Dis.m ii^'^ m\z-r ^ism^^^it^mx s> ^ . l*^ 

r ^ t w.t} n . ^ (D m ^ (D tc )i ^ =. '!p n m c y D x m m r ^ tz it> \z ^ m 
^'Z^mi^r ^ . :k^u^rzitnnu^^x$>^, 

[0010] 

(SMC VD 7'n-lrXTSISS*5J;C^ftfflt'S©f::§gTS t) > *»offinfe«ffiJ^li 



(12) ^p^^2 0 0 2 - 5 2 3 6 3 

[0011] 

*^Bj«, it^MM (cvD) siB^sffli'^T, ^L, Rux, $*-r^;i'5=-- 
xjw) , m^T )v ^ > . s^x>. siCi?x>, h'jx>, ig^hux>. -m^ 

7 }V'^>. - jSSC-:?x>. z:S^hUx>, =aSCT;P^r>, =a^i^x>. = 
8l«hUx> ; ■?-n5©75'*flsK««: : o is ^ ( «9J ^ « » a n y ><b . 
SI, S, Se, As, N, SfcttO) S:$e.tC-&tJ-€-tie.OK^*:*J;. 

TfeS. Xtt. CO. NO, CN, CS, xhUJP, -fyxhu;!/, hU7;i'=^^ 

JE-n^ni~3©iacfiss*Lf#-5. 

[0012] 

:^ftm<D^mtzm-:s<^m\t. scl, ru (co) , ^^m-r^^t^^o^ — fsti^ 

xn':7A?IM<0CVD4ti«r-5. ±^£4", Ltt. ^i-S®. SfcttS^O 

h H p * tf ;i/ ( #ij « , 7 X ;w . T 'J ;i' . T ;p ;p . x x ;u , k u x x ;i/ 

) . SS^C7;i/'!r>, >?x>, il^vX>. hUX>. MSh'JX>. z:^S:5?x 

>, is ^U-^^ h 'J x.> tsmi)^ n ^ 'p mm rcit=t y 7 - ^ >(Dm 

fi^ T S , 
[0013] 

T-scitcj; 0. jiSia»*^o^nfc«B}gffi®««Ru^]K$:{£jaT^«-r^c 
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#: i b T ^se ffl -r 5 j: t T ^ s . 

[0014] 

ft, mm^. ^mmwtit (rto sr*wtT, Rui(ina©«Tes'>uu-'rHfl: 

Ru^S^sg^t. i n s i t u -v (D m <tM ^ta \Z ^ ^ ifi s t.ftitM^ 

^(DT ~ - > if \z > R u^m±\zm<ti^^m^-t ^ c t\z^ r) ^ ;i<Dmm 

[0015] 

*K&?)fcftIi:Ri^cRu43<J;y^RuO! (D^S:<r>m^it^ft. lEI*fc»i*g»IiI© 

m-r ^ c iziz ^ 0 , m~o^iR\zmm-r^z:tifi-^^^. 

[0016] 



S; © b K □ * ;nf ;u ( ;^ , 7 u — , 7 'J ;u . 7 ;p ^ Ji^ , i? x - ;p . h >j x 
, ^S5:7;i'ir>, vx>. SSSCi?x>, hijx>, S8^hUx>. -SIS: 
7 )V*r > . -3S*-:7X>, z:s^hux>. =iiSC:7;i'^r>, H^aiv'X^, = 

Si, S, Se, P, As, N, ^ fz \t O ) ^$^.tZ-t^tr-?-ne.0^3l#:;*3J; 



R u X . 



( 1 ) 



(14) ^^#^2 0 0 2-5 2 3 6 3 4 

TfeS. »iL<«. Sir 12 + tt^ ^: / T - > ® SBta: ? i b T , *9 2 ~ iKJ 8 

miiiiRT€:^-rs3SiCwtKp*;utf;i/*<*tfe)*is. xa. co, no. cn 
, c s , h u . -I" y n h u ;i' . h u T 4^ ;u * :7 > , h u 7 ;p ;u x 

7r<h. hUTJl'=^^;PT5>, *3 J; y^-f V v' 7 :^ H S tJ p e> S tl ■& 7c 
[0017] 
( 2 ) : 

L , R u X , ( 2 ) 

©■fk^<fe© — tei'^Xd^SSS^Sn*. JtSC*. Ltt, ^ (1) CSUTffi«S 

##:S:*y«i~3<DlRii[-cfes. ;P5^=:';7A3K«i::*ffl)iSC; (2) ©jff*n.> 
MiK^ailt*. '>i7P^:/^'-:?x>h'J:<7;i/7t?n;i/;P7^n"?A ( (c, h,.) Ru 

(CO) , ) a ^tf' i7 U ^ X. > h U tl )V — )l )l ^ - O ( (C. H, 

) Ru (CO) , ) -c & i> . cine.row *?j2oo'c~3oo"c©iaag 

[0018] 

*56?BO$e)J::SiJ<!D;?j*Ta, *:i^S<i:*lcffiffl;^n«)Ru«iK<^Stt, CAT 
CD ( 3 ) : 

L,Ru(CO), (3) 

S; CD t K n ;it7 ;nf ;p ( «»J A « , t u - ;i/ , 7 u ;i/ . 7 x n , h u x 

xji/) , S8S:T;uy>, 5?x>. ^S:v'x>, hux>, ss:hux>. ziigs: 

Oi2'E^-ea&-&. T#^3t^y«i~3©&tt-C*-5. 

[0019] 

::*:S*Mcm>L«. a(l)*5J;af(2)©«g#:tt.eiTwSC(4) : 



(15) ^^S2 0 0 2 -5 2 3 6 3 

RuX,+yL — L,RuX. (4) 

tt, sc (1) tci5bTiB«$nfcBafi!:^©p5&^f,a«?$n54'tt*fctt^r77- 
:t>oiB'e^-eabO, xtt, (i) tcHbTi^5£$nfciEfi:^©W*>^.MJ5$ 

n-&7cM-&EflC^-T?ab'5. ^aj^tf, (C. H, ) Ru (CO) , tt. hU;i'7^ — 
C^AHx**;!'* — ^I' (Ru, (CO) ,.) *->i'n'\^-y->'x> (C. H, ) 
i:Sl£;$-&^^'i:f'<kOBiSf'r5C:tA<T$S. I^^lfc, (C, H,.) Ru (C 
O) , \t. h U )V =■ O A ]^ :^ :h =■ )l' (Ru, (CO) ,,) ^ i7 u ^-f 
^>JX> (C, H,,) t R fS- "it ^ t \z ^ ^ ^ Sk'ir ^ z. t Hfi -V ^ ^ . 
[ 0 0 2 0 ] 
iC(3)©^#:tt, £4T©^(5) : 
Ru, (CO),,+ 3yL — 3L, Ru(CO,) (5) 

tt , w.m, »^m, * s o t K n ;*7 b' (.mxit, 7 v~)v. 7 v jv. 
7 )V , vx-;u, huxx;i/) . m^7 )i ^ y . >'x>, s^s?x>, 
x>, »SChUx>, -msCv'x>, *3J;y:xSi5:hUx>*-&tJp3!>^e.SS?$ 

-5 . 

[ 0 0 2 1 ] 

3C (1) (3) 0*iSEi^S{fc;-&!^«. ■?-ne.©^*|s:(cm*-ji*tl«)Effi?^ 

(f;^to-^L«*5J:t^XS) (CioT, ^^^3£tt*5 J; t/i T ^ft 

(1) *^e> (3) cD{i2^!^G>^^^5Stttt. cne.©<i:^«»s^flH4 

+ 4J-tK<> -^-Oi^mtbT, CVD7'D-feXS:ff'5&i*0)lteiSS*«H'JM$n 

s;it*«Sj»;Sti-5. se.t> (1) ~ (3) ©LSiBfi^ta: (i) ^axf^ 

(2) roXSS2'K^t*%^-5:ii:*^T#.50t?. *^l^©fiftiK«KjS®»^tt<i: 
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[ 0 0 2 2 ] 

(1) <DWim'Siinit-^<^<Dmt.l^X. >'i7n^>^'>'x>hij*;i/7i^ — 

)l^s )V± > h tl :^ )\^ )V 7- =-0 Ms . v d > i? x x ;W f U x 
[ 0 0 2 3 ] 

it (3) ©Saffi!ilg'ft;-&!^®t«Ii:L'T, ->i7D'\4^-t}-i?x>5='h5*;p:i?x;i/ 
T- X A , i7 p ^ > 3^ X X ;w ■T^ h 7 * X ;p 7^ X ^7 A . * J: 7 U ;P 
5^h7*Jl/:i?x;i';W5^xr>A*«#tfe.ns. 
[ 0 0 2 4 ] 

B. C V D O -t 7. 

*^BJ«. CVDS:fflV^TSiiaKRu»lK<£S««B±C<SjaT^« 

iBccD*}* (0tj^a, ss^inf^*fctt3i^yh;^7"-i^ (ho t s t a g e) m.m 

[ 0 0 2 5 ] 

ffiCVD,$fcttR*5:*«iK)13. 3 3~1 3332. 2N/m' (10-'~*?ll 
00h;P)TfiC?.<gBECVD2:^*-»^. 
[ 0 0 2 6 ] 



(17) ^^$^2 0 0 2 -5 2 3 6 3 4 

o m?i\t. y ^ XT c V D * fciiTt c V D T . ^n^n. zf v x-^ ^tc\tytm 

[ 0 0 2 7 ] 

U T ?4 ^ ^ > n ^ JCIS * tl ^j: V:^ p tK ^ ^zl — h^:t 

-;i/CVDUTi7^^(DjeiiT^'&. :iOJ:'5^i:ig«Jfj:CVD^BK:tK^i:::)*ig 
1 fc: E T ^ -r p . 
[ 0 0 2 8 ] 

zsmm'^'^^o\z + ^uum^xmm't^. K}t^m4<DKMmi2^M^ 

f) \zhx i&M(Dm^uM^'^>y\z^r)ii^Da'rz,tf)^x^^) . sis ^4 

rt^x^jr-rsoWKi^K^^s*. UTi7i$r2o-sstcfis-r^^>i7iofr 

»Ab. SJS^4<!:5^>i7io^core1tcfie-r^#14^B8<e:<htcJ:0*^tc 

se-rso MSiaH^fls:*^^>i7ioi^-c^5s$i^^*^. i^ii>m^^'tttzmm^ 

n t v X > !7 1 0 \z m x-t ^ z: ffi X ^ ^ z. i: f)^ m M ^ n ^ ^ ^ X $> ^ o 

f-So 4 ^ ^ 1 e^z^o^isbM^Lfzumxmn'r^o *pi e mm^ 

mmn. B ^ ii-m V X . r u ^ nmm 1 s ^ mwL e <d msw ±\zmm'r ^ <d \zm 

mX & ^ o 
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[ 0 0 2 9 ] 



x^;v^-tf-Aj;0SIS$ti-5CVDa$S-Ctt, WKifeS^J-fi?**^^^ 

> li - A ) W f J ffl S n S . 
[ 0 0 3 0 ] 

|RCVDyD-fexa:#fflr«);ittw<fct). ifeStU4J:t3S*5«)?icl^CVD::/'o-fe 
X (C»J^«. x;!^;U=¥:-lf'-ACVD) SrfflV^T. Ru^«Sfc« r^^ji^ ( 
wr i t ing) J 7&««UVi»«®!|#)£roSI5^i'*, SS^MICtP^T-SCltfCcfct) 

[ 0 0 3 1 ] 

Ru<£CVD-r«>fe*JCfflVVf,ns:/U-tX©^<«ffi£Ei^X-5^A«rfUfflt"-5 
. L *^ L d< e. , d -> :x. 7- A ffi * t o T fig 51- Ti^ . R^t^tSiWii^miJ 
\tm 0 . 13~*tJl3. 3N/m' (l~|t)100h;i/)T&-5ji«, -^-tliOiS 

^ n . 

[ 0 0 3 2 ] 

Rumffi<gJ»OV»-rtl*iilnil^»«tSrglMS-&SCli:}C.J:0, RuO. StlSSr 



(19) ^^^2 0 0 2-5 2 3 6 

M'ft^ifeitRJSLT, R u m it <^ ^ m m -r ^ h i)^ -C ^ ^ ^ M (D :» 7. K it^ !^ 

[ 0 0 3 3 1 

imTiit. ->ij3>) ±\z^fSi-s n^. x^5ies^4j-^ft (xps) cjcd. ( 
c. H. ) Ru (co) . \zm^-r ^nw^R u Ot ?f!ig*t|i«$n, mmmm. 

<Dm^±^izt>tz-ox~^(DWimmM^^t^z.tifit)i)-^^. 

[ 0 0 3 4 ] 

Ru-&*»«*, m.mmm<t ( trtoj > l;:*^it-5::t»c:J:0, 

RuO, ^IK^in s i tuXi^^-t^^ttfiX'^^, RTO:/n-fe:^tt, R 

umom&m^^mtT^z.tizm^x. r u m r u m tm^-r ^ & w.^rc, 

e 

[ 0 0 3 5 ] 

*:^n-fe7.tt. S?0fCRu^R^5lSl«b. Ru^lS<£*?«aiS4'tS«6Lfett 

lc<^^{tyn-fexiciOSf'fl:-r-2)CtlcJ:0, Ru^-ffciti^Srin s i tuTJ^ 
figb. R u ^ m WlT m t: •> V 'f \i ift ^ Z. ii iZ ^ K) Sc ^-t ^ Z. t ■A^ X ^ , 

[ 0 0 3 6 ] 



( 20 ) ^^m. 2002-5236 

[ 0 0 3 7 ] 

Ru*5j;i;fRuo. siMSfefc^-r. mmm<Dm^\t. ^^o^m. (.m^it. m 

n > T * . 
[ 0 0 3 8 ] 

H**-rSRu;i3J;t/RuO. -^WS^^fiaT^af^ns. 
[ 0 0 3 9 ] 

[ 0 0 4 0 ] 



( 21 ) 



2002-52363 



(CsH, )Ru (CO), (Disss 

(Ce H. ) Ru (CO) » Sr, 1. OgmORu, (CO) », { zl h U 
-^a;^;i/Xtt(Strem Chemicals. Inc.),T-y-^:x — ir>> 
^>ilfl — jL — -^U— h (Newburyport) RlfSE) . 30ml<D^>^ 
y — ;PHU:y'5=''ir^:*i;pa (Aldr ich Chemical Co. ) 

^7^Xn>->>ihN^;U'>:^ — =*^— (Mi Iwaukee) Bfffi) > 43ctt^0. 
45ml<Dl, 3-v'i7D^:^^it>?X>(3^»> 4. 6 9mmoI) { :t — )l 
HU!y^^^*>^^ a (Aldr ich Chemical Co. ) , 
>S>>W^;U*?:t'— (Mi Iwkukee) RffSE) S::tf^X:7^Xn(CAtX 
TJi^r^ca:trJ:0iS«bfCo»e»n«:^?S*8 0t:tCJra^b. 2^rafi8Sb 

3 ^ PbI , ^ — 5t Jt U fct e S «t S: ii^ fc o 0^ T . ® « ( 2 . 5ml) 

b o a Sit b T S O 8 ^ Pel ^ {C > m O :t 1/ > fe ^ L . 4 8 ^ P^l 

[ 0 0 4 1 ] 

*?l8 0 0N/m* X6h;i/)(DVX*:-;PFJEE<&tta:bfCp"T>h;i^&*?I 

4or{cJ]p^t"'&ci<htc.J:t):7^x=3|^^^^<&^aa^-i)CchtZctO, SgbTi.^'l) 

MK^TT^SeOIClCiDfab. (C. H. ) Ru (CO) , coffl^^JftTS-SKlS 
[ 0 0 4 2 1 

(Ci H. ) Ru (CO) , (C-^ViTCD^J^Jt^W-r-iJ^ttJ&lTOiiDT^ofc 
:IR Vco2058 (vs). 1978 (vs. br) H NMR 6 4 



(22) ^^S2 0 0 2- 5 2 3 6 3 

. 81 (m. 2H), 52. 84 (m. 2H). 61. 42 (m. 4H) :"C 
{' H}NMRfil99. 0 (CO). 687. 2, 655. 7. 625. 0. 
[ 0 0 4 3 ] 

(C. H. ) Ru (CO) , i)^^<D)l''r — ^l^W-momM 

mti&m 1 (Dfumizu^ TmnvftWimi^n (c. h, ) ru (co) . s.x 

zi - )\, \i o :t - ji' mm ^ m c Y D V T ^7 ^ \z n m X . He'^^u7:iJ7.'S:nzf 
7-\z^>-:f-j;mxvft. ps>"j3>e'x-/N&ij7i?^'i^jciBeb, 300 

■CfCtnSftUfc (C;x-A«iSlCitS^MLTt/iS»fHI»C J: oaa^eLfc) . ^ OL 
— /\^iJD^-r^tn^iZ,K^^^<DEEtj^4:0 0Nym' (3. Oh;P)lrS^ 
S-S, 25sccm©Het50sccm©N, Sfi'irC;'?:/^ — /K/IX^-f 

/■^ Zfy - iZ ^ V . KmM^&m^V. -^x-AS^jaSTJ^^Lfc. 
[ 0 0 4 4 ] 

ytm (xps) sfflviT, '?x-/N±:icsSi5«^n:t»M*0a'^fc. xps*^&» 
m 4 0 0 Acom-^ '^mt ^nwi^R uwm:tfim ^ii^izfsi-o ft. xnm^ (xrd 
) ^ f:L m m ^ n rz R u m mum iz M X n . dtifc^o. z. (Dmmm.m»m 

\t^i^^RuX&^^iiifimm-'iZf3i-:>ft. 
[ 0 0 4 5 ] 

(c. H. ) Ru (CO) . t^i(Dmit}i'7-~'yj^nm:<omM 

»:7x — /\S®?£2 0 0'CClJP^^L. N, <&50sccm©O, \ZS^ ^ V ft Z t. 

^mnii. mmm 2 \z^f0L<D:^m iimm<D-:&mt: m^^x . ruo. 'tm^vft, 
:k^^X' . 1 ^m. mm ^n^^ > x. - j\ ^ ^m. \z i^ m . 

[ 0 0 4 6 ] 

(XPS) ^ffl^iX, >:7x-/N±tCig«Snfe»llgS:Si'<fc. XPS*>&, 



(23) ^^#S2 0 0 2 - 5 2 3 6 3 4 

m 4 0 oA©j»$**-r^M wrji R u o , n m m iz tji rz . x ^ 0 w ( x 
RD) h^ftmm^tiftR u o, nm^iAmzn vxn^^, ^nfcj;t). c<omm 

[ 0 0 4 7 ] 
(C, H,,) Ru (CO) , 

mmmn (c, h,.) ru (co) , €r, i^i/a-^^-*)-z^x.>(DRi:)f)\zi, 

hfto (C, H,.) Ru (CO) , (DM'&tbifiSE.^^ tlfi.. 
[ 0 0 4 8 ] 

(C, H,.) Ru (CO) , \Z -D T CD ^ ^ y= - iSf \t <D m K> X & -o It 
:IR V..2056 (vs).1975 (vs.br);'H NMR 64 
. 79 (m, 2H). 6 2. 74 (m,2H), 51. 61 (m, 4H), 51 
. 14 (m, 2H) ;"C{' H}NMR5197. 2 (CO), 690. 3. 

552.9,627.9,627.2. 

imm ommfs-m^] 

[0 1] S^;^ C V D Sa^th® 1 O Sr^T 1^0. 
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CHUIH] ¥^13^3^290 (2001. 3. 29) 
C*liE»Jfe«@«] 1# HF » * O «e IB 
C # tt= IS * ® «6 ffl 1 

( a ) L « . it m t K a * ;Hf . m t H n * ;P f , a Si t H □ * ;H:f 

-SS^-:;x>, -S!ISChUx>, =iS5:7;U^r>, H^a:i?x>, =Sg=K 
»^t>-tj-, :feJ:I/^> /\ ay >itm. Si, S, Se, P, As, N, j3 J: O 

(b) ytti~3©^fii-ea5'3, 

( c ) X « , CO. NO, C N , C S , X h U , -f V X h U , h U T 4^ 
(d) zttl~3©»fitTa&S 

tela « <o ft . 



(25) ^^112 0 0 2-5 2 3 6 



5 ] 

1 c 13 « o . 
[M^^ 6 ] 

n A T 5 « * «i ClBic©:^^." 

[11*^1 1] sflfHit^^«ft^i5«. Ruo. wm^mm-^a^rctbizm 
[ff^jfli 3] m n^m ^ 7. \tm m ^ ^ it m ^ ^ ts m ^ m 1 i ictE«o 

£ » -r ^ c i * ^ , JiS:4'. 

^r>, -J1SC5^X>, -iSiChUx^, HlSSC7;i'^r>, =ISSi?x>, =18^ 

h u X > . '£-nscoatt'f!^^feaiRi:fe#:> -g-n^gi ^ •>< * -fb g| ^ , n e m 
»-&t>-a-> j3.fctJ?. /^ nir>'fb!fe. Si, S, Se. P. As, N, j3 j: O » 
Sfig^S^j: Qg^^tlfe ^ 5^ o ja tc tl g. g> ^ S ft^ » e ■& jg fi: ^ 

( b ) X l± , CO. NO, ON, c s . - h U , V :z h u , h U T =1^ 



( 26 ) 2002-52363 

o 

c«*3Si 7] m B it ^ m m & m it -^s -y h ^ - )iit ^ mmx- & ^m^m 

[iis*«2 0 1 mBit^mm^m\ti&s.it^mm-c i>m^m 1 4\z?am. 
[is*«2 2i tfii5fl:i¥3Si3ipft«tt, Ruo, nm^mm-^it^fztbizm. 

[W*«2 43 «rlBai^k;</:^tt®^iS-&#<b^*!!iS-&o«*Jl2 2 ce®© 
^oT. mm:^m\t, it^mmm'm ^ m ^^x . ^l, ru cco) , (Dmm<^m 

>, »iCh'Jx>, -SiC>?x> , - a ^ h U X > , n g. CD Sit ^ ^ 

e 
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e 

2 5 JciB«<o:^ji. 

[»*^3 2] m^mm'^mit'tmitm m ^^ ts m^m 2 5 \zmm<D:^m 

[»*^3 4] «3ia®!jb:«fx«i?ig$-&tJW*5«3 3 tctB«©:^fe. 

SCL, Rux. (Dmmmmt'^ ^^-r ^ Jim t . 

L , i£ m t H n * ;p hf ;u . ^J- g M t H o ;i/ t; ;i/ , ^ b H a ;i/ tf ;i/ , S 
SS5Cv'x>, -^iChUx^. =aSCT;U^r>. =ilSS?x>, HSISCh'Jx> 



(28) ^^^2 0 0 2-5 2 3 6 34 

. J: , A nyXfci^.Si. S, Se, P. As. N. 0*ie_g_5_iL 

i: oa^ggtifc ^ 5^ □ ^ e. ft tj -e n g> g) ^ ^ *iS_^_5_iB ffi <D *^ e. 

yttl~3<DS:fflTfe?), 

X , C O V N O . C N , C S , :^ h ij ;p , - h ^) }l. h 0 T )i^jv^:7.y 

[W«JS3 8] M§Bggi:^a :^^gj:Q(5^>ffi:^ tcaijtg?ns§il^^3 6 

ic IE m o j* . 

T-5iSSSe.C'^traS*JH36fcl3«©:&^. 

o 

«)I@SSe.C-&tJtil:*«36lcffi«©j&S. 

[|«*«4 2] Miail<kj!?x«K5il*-&tri9*«4 1 C3B«©:&ffi. 

[«*«4 3] m mm it :^ 7. titm m ^ m it m ^ ^ ts m ^ m 4 i tcie«o 
^L, Rux, <r>mm<^nit'^mtm^-r ^xm 
■r -5 X g t . 
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La, B « t H D * ;p t > Sfc M t K D :^ ;u h* ;p , S ^ t H n f ;i' , ^ ^ 
ii^-:?x>, -sschux>, HSSSCT;i'y>. =gisci^x>, =is^hux> 

. .fe j: tJ^ . U ^' >itm . Si, S, Se. P, As-, N, Q e. ^ ^ i» 

J: t) jr nfe ^ •T^ n M e. tc; tr n 5 <o ^ ^ » *i.^_^_5_SH ^ p e> 

X tt , CO, NO, c N , c s , X h u ;p , 'f V X h u ;i' , h u t 4^ ;w * x 7 



o 

tclB « w . 

o 

-5wtsse.c-&t?8S*:«4 4 \z^m<D-^ m, 

[|»*:W5 01 Mt3mYb:<Jxttll^«:-&tyi!*^4 9 tciH«©:^ffi. 

Ctt*fl5 11 H^rtB^^^::^^x«S!^-^*^t:^i^^^t^«^)S4 9 {rlB«o 

[||*3S521 ;i.7^X-i7A -^^Wsisf ««±(c5!l«rs:&STfeoT, 
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iCL, Ru (CO) , (omm^mt^^ ^ m^r ^j:m ii . 
-r s xs i , 

L « > it m t K P * Jl' H Jl. . ^J- e m t H D ;«7 ;i/ b* ;p , a ^ t F o ;Hi ;i/ . S ^ 
12 « O * . 

T-&xs^se.c-&tfjs*«5 2frE««>:^^. 

[s»*«5 7i wiHS«*ft]iibfc^c, sjib^f :^ * H^Iffi5^s^c«A■r 
Cii*3i6i] mfE;t-7"x'^A^»^»ta> <t t- - ^ a ^ a m 

1 tcBSgcCD^fe. 



(31) ^^^2 0 0 2- 5 2 3 6 3 4 

6 2 ] 



4 tr §a a <P . 

6 3 ] 

1 4 IB g? . 

6 4 ) 

5 tela « <P :^ . 

JI 6 5 3 

2 5(ria%g):&a. 

6 6 ] 

6 IB g? ^ . 

6 7 ] 

3 6 icia%<D:^a. 

6 8 1 

4 §a % g> :^ . 

[»*^ 6 9 ] 

4 4tciamg):^a. 

[fi»*3B 7 0 ] 

2 c la « o . 

[f»*JS 7 1 ] 

5 2 t;i§B%g):^a. 











n ft ;i' 5^ 


A ^^tjit*^ 






A ^^tril*« 2 




it Jl' 5^ 


c^-^ A s-&trfi»*« 






C7 A $^trw*« 3 




K 5^ 


>5 A ?£-^tJ|»*3l 






A S-&tr«*« 4 


All tB ;P 7^ :^ A * M ^ . 


K ;w T- 


c^-^ A JS 






O A <£-&trffil*« 5 


«{ttB;i/T--'i7A^w*r«tt. 




:r A ^■^trB*^ 
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